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Component 1.
Crash Information in Michigan to Define Problem Areas
Background
Michigan is located in the mid-west region of the United States. In 2006, Michigan’s population was over 10 million with over 7 million licensed drivers.  There are approximately 110,000 miles of public roads in the state.  About 8% of the road network is under the jurisdiction of the State of Michigan, the remainder is under the jurisdiction of various local governmental agencies.  Michigan has 83 counties and several hundred cities and villages.

Roadway safety is addressed within one of seven strategic goals identified in the Michigan Department of Transportation (MDOT) strategic plan.  In support of this goal, MDOT created a plan to measure safety and track performance on the road system.  The plan is referred to as the Michigan Strategic Highway Safety Plan (SHSP).  It defines 12 focus areas that direct all highway safety efforts in the state.  The focus areas include performance measures, which are based on statistical analyses of crash data and help quantify the effectiveness of safety efforts in each area.  Each focus area is continuously monitored so adjustments and modifications can be made to the Michigan SHSP in order to support the goal of a safer road system.
Over the five year period from 2003 - 2007, in Michigan, there has been a decline in total crashes, injury crashes, and in the number of fatal crashes.  For 2006 and 2007 the number of fatalities remained at 1086 each year.  In the years from 2003 to 2005 there was a steady decline in fatalities from 1283 to 1134.  Alcohol related fatalities have declined steadily over the period, fatalities involving young drivers (16-24 years old) and fatalities involving older drivers (65+ years old) declined, lane departure related fatalities declined, but motorcycle fatalities increased steadily over the period.  Motorcycle fatalities have been on the increase across the U.S. for the last several years.
Crash Incident Documentation/Processing
When a crash occurs in Michigan, law enforcement is dispatched by an emergency dispatch center.  Notification usually comes via a phone call from the public reporting an incident.  Law enforcement officers arrive at the scene and are responsible to control the scene, help injured victims, and collect information about the causes and effects of the crash.
In Michigan, all crashes involving injuries or damages exceeding $1000 must be reported to a law enforcement agency.  All law enforcement agencies must report motor vehicle crashes using a standard crash report form (see attachment) within a prescribed time period.  The forms must be submitted to the Michigan State Police (MSP) for central processing of the crash report form. In total, 650 different law enforcement agencies submit crash reports. Over the last few years, an average of 325,000 crash reports have been submitted each year for processing in Michigan.
Enforcement agencies can submit their crash report forms using either a paper crash report form or an electronic crash report form.  The electronic form can be accessed through a software program that is provided to law enforcement agencies for use on a laptop computer.  Third party software, based on the standardized form and data formats, is used by some agencies to submit data electronically to the MSP Criminal Justice Information Center (CJIC).  The electronic form allows users to generate an electronic version of a crash drawing using third party software, and can be submitted via the internet.  Presently, 94% of crash reports are submitted in the paper format, but the number of agencies adopting the electronic form is increasing.
In Michigan, all reported crashes for all roadways are processed by MSP, stored in the state’s central crash database, and located using a GIS-based linear referencing system.  This facilitates data analysis and the integration of other crash information.
In some other U.S. states, crashes on local roadways are not located for mapping and analysis, or crashes that do not involve personal injuries are not processed.
Crash Processing
The Michigan crash paper form requires the law enforcement officer at the scene to record crash specifics using filled bubbles and written text, sketch a diagram of the crash, and provide a written narrative of the circumstances surrounding the crash.  The officer provides a written description of the crash location, which is an important piece of data, by writing in the name of the road on which the crash occurred and the distance and direction to the nearest cross road.  The written description of location is converted to linear and coordinate information during crash processing at MSP.

The completed form includes location information, data on the type of crash, circumstances of the crash, information on the drivers and vehicles involved description of injuries, and other information.

The standard paper crash report forms are submitted to the CJIC by the reporting agencies.  Crash forms begin a process that includes:
1. Scanning the form to create an electronic image,
2. Intelligent character recognition of select data fields,

3. Validate text data,
4. Attaching location information, and
5. Posting the crash data records to the crash data warehouse.
Batches of forms are moved through high speed document scanners that read the marked information, perform intelligent recognition of text data, and capture an electronic image of each form.  For each crash, data is posted on data tables.  Data for each crash then goes through an automated process to determine location, and that data is appended to the crash record.  All crashes that cannot be located through the automated process are sent to specialists who use a variety of tools to establish the location of the crash and post all data to the location table.
Electronic crash report forms are processed in a similar manner, but do not require the scanning or validation steps.
After a crash is located, the scanned electronic data and the crash report image move to a validating station where an analyst validates text fields on the report form, to be appended to the electronic record.  Data from the report on driver’s license number, driver’s age, addresses, vehicle registration, and other personal information are sent to the Michigan Secretary of State for real-time verification.  Crash information is then posted to a driver’s record who is involved in the crash.
Crash processing system metrics are tracked in order to assess the quality of the data reported and the performance of the processing.  Presently, a crash report received by CJIC is posted to the database within 30 days.

All crash records are posted to a state crash data warehouse.  Ten years of crash data are maintained on file in the data warehouse.  MDOT is a major user of the crash data, and is one of the primary sponsors of the crash data processing.  Through this involvement, MDOT has direct access to the data warehouse for various applications and is able to extract data in various formats.  Crash data is also made available by CJIC to other highway safety stakeholders, including local road agencies, law enforcement agencies, highway safety researchers, vehicle manufacturers, and public health analysts.

The general public can access crash data through a public website which allows for some basic analysis, reporting, and mapping of data.  An abbreviated version of the crash report can be viewed online.
As part of the processing of crash data, all states are required to furnish to the National Highway Safety Administration (NHTSA) in-depth information on all fatal motor vehicle crashes for the national Fatal Analysis Reporting System (FARS) database.  For all incidents in which a fatality occurs, additional data is collected about the crash and the victims. NHTSA performs various analyses of these data to examine the circumstances of fatal crashes across all states.
In addition to crash data, other data required for a complete safety analysis is collected and maintained by various agencies.  These data include: traffic volumes, roadway features, intersection features, traffic control devices, driver license records, and others are integrated through the common referencing systems.
Safety Analysis to Define problem Areas
MDOT uses crash data to analyze safety performance and identify problems in any of the Four E’s: Engineering, Enforcement, Education, and Emergency Medical Services.  After identifying problems through analysis, MDOT develops strategies to address the problems, and conducts program evaluations to review safety performance in terms of the number and severity of crashes. 
Safety analyses are also conducted to identify behavior-based problems which would need to be addressed by education or enforcement.
Data on fatal and injury crashes are mapped and provided to MDOT Region and Transportation Service Centers (TSC’s) for use in identifying patterns of crashes for potential safety and operational improvements.
MDOT conducts an extensive number of highway safety analyses utilizing crash data.  As noted, we are part of the team that uses crash data to formulate the SHSP, and evaluate safety performance.  The Federal Highway Safety Improvement Program (HSIP), which is the mechanism that brings Federal highway safety dollars to the states, requires that states are able to identify high crash locations, and are able to determine the effectiveness of safety treatments undertaken with Federal funds.  The high crash process seeks to find the locations with the worst safety problems that are correctable with engineering fixes.
The MDOT high crash identification process is transitioning to the Federal Highway Administration (FHWA) pooled funded software SafetyAnalyst, which has six modules, including a Network Screening module to identify high crash locations.  The Network screening module will make use of statistical techniques as identified in the soon to be published Highway Safety Manual (HSM) to identify problem locations that will be improved with various safety treatments.
The foundation of safety analysis at MDOT is currently the Safety Management System (SMS).  SMS is used to conduct all routine safety analysis to investigate safety problems that come to the attention of the Region and TSC traffic safety engineers.  The SMS tools are also used to conduct the detailed analysis of locations identified as part of the high crash process.  SMS tools allow for the sorting, summary, and reporting of crash data in many formats.  The crash report image, including the narrative and sketch, can be accessed directly by the analyst.
MDOT has supported the development of a set of tools for local roadway agencies that provide a means for managing and analyzing highway assets.  This suite of GIS-based integrated tools includes a safety module, which allows for relative ease of use for viewing crash data, performing trend and other graphic analysis, and identifying high crash locations.  Locations of interest might include intersections, roadway segments, or highway curves.  The toolset includes automated intersection collision diagrams, the ability to make detailed review of individual crash data and access to the crash report image.  The suite of tools allows for the integration of roadway, bridge, and traffic volume data, maps, and other image data.
The HSIP requires each state to provide a variety of reports to the Federal Highway Administration (FHWA) on the state’s safety performance. These reports include:
· Annual report on the high crash locations identified,
· Before and after evaluation of safety projects undertaken to address safety problem locations,
· Where Federal dollars were utilized to fund the improvements,
· The 5% Report (see explanation below), and
· Report on safety at highway rail grade crossings.
The 5% Report documents the five percent of locations that are in greatest need of safety attention, but are not necessarily of a behavioral nature and cannot be addressed by engineering treatments.  The 5% Report is a public document and serves to illustrate that many of the safety problems are such that they must be addressed by education and enforcement.
The basis for all of these reports is the detailed analysis of highway crash data.

Summary
Michigan has a mature crash record and safety analysis system in place.  We continue to make improvements in the accuracy and timeliness of crash data, and in finding new cost-effective ways to collect and maintain the other safety data required for robust safety analyses.  Highway crash data is essential for meeting MDOT strategic goals, for developing and monitoring Michigan’s SHSP, and for delivering effective safety improvements.  Highway crash data and state-of-the-art safety analysis tools are critical elements in the process of evaluating the safety and performance of all roads in the state.
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Crash Information in Iowa
Crash data in Iowa are collected primarily by law enforcement personnel responding to the scene.  All officers in Iowa utilize the same crash report form.  Many use this form through the electronic data capture system called TraCS which also has the Location Tool/Smart Map attached to it.  Using the Location Tool, officers can indicate on a map where the crash happened by pointing and clicking after zooming to the location (using a variety of assist tools).  Those officers who don't have TraCS in their car collect the data on paper forms and, upon return to their agency office, may enter the data into a desktop-installed TraCS (or they may have a secretary or dispatcher do so).  TraCS reports undergo some agency-based review and TraCS-based validations and edit/error-checking and are submitted electronically to Iowa DOT.  Those that don't have TraCS through either of those means send the paper reports to the Iowa DOT Motor Vehicle Division (MVD) who, upon reception, scan the documents into a document image system.  Later, MVD personnel enter these data, using TraCS inside DOT to enter the data into the crash data repository, currently a SQL-based database residing on DOT LAN.  Only data are retained...that is, location information collected in the field is converted to coordinates (UTM NAD 83 Zone 15) and not saved spatially.  These data are later downloaded by the Iowa DOT Traffic and Safety (TAS), who 1) produce the analysis tool databases (both SAVER and CMaT as well as CODES and others) and 2) run a variety of post-submittal edit checks, the results of which are transmitted back to MVD for their consideration and crash data repository updates.  The product of 1) are used in analysis tools and programs, with the data undergoing fairly widespread dispersal and use…e.g., the analysis tool users (engineers, enforcement, other - both state and local), Iowa university researchers, data aggregation and reporting (tabular and graphing), and so forth.
With particular attention to the problem locations, most often the SAVER database is utilized to generate the 5% reports, research efforts on a variety of topics, and often consideration of site-specific hot spots.  CMaT is also often utilized for this latter effort.
With regard to supporting safety efforts, the SAVER database is utilized to generate our county and city profiles (on the WWW) which have maps and some limited data prepared on 15 topics for all 99 of our counties and our cities of roughly 5,000 population and above.  The SAVER database is also used to generate our High Risk Rural Roads (HRRR) list, our Key Emphasis Areas bar chart, data for the Comprehensive Highway Safety Program (CHSP), our comparables/average/expected values, and so forth.
The Indiana Traffic Crash Reporting System
Traffic Crash Data

The agencies engaged in improving safety on Indiana’s highways have available data from several systems with which to examine traffic crashes.  These include the Fatality Analysis Reporting System (FARS) maintained by the National Highway Transportation Safety Administration (NHTSA) and the Automated Reporting Information Exchange System (ARIES), which is the Indiana motor vehicle crash report database maintained by the Indiana State Police (ISP).  The Federal Railroad Administration (FRA) Office of Safety Analysis tracks rail-highway crossing data.  The Federal Motor Carrier Safety Administration (FMCSA) maintains a specialized database of crashes involving large trucks and buses.  There are individual strengths and weaknesses of each system that must be considered when employing them in analysis.

This briefing focuses on the ARIES database, which forms the backbone of Indiana traffic crash analysis and federal reporting to the national highway databases.
The Electronic‑Based Crash Report Process

Officers can complete a crash report on scene by using a laptop computer or by completing a handwritten paper report form.  Depending upon the individual agency’s policies and technical capabilities, an electronic report can be submitted directly from the laptop to the ARIES system.  Most often, report files are transferred from officer’s laptops to anther computer for review by supervising officers before submission to ARIES.

Where in-vehicle laptop computers are unavailable, a paper report completed at the scene is sometime used for recording necessary information, allowing an officer to complete an electronic version of the report at another location, which can then be submitted to ARIES.  Law enforcement agencies have the option of submitting paper reports if electronic submission is not available.

In the electronic report form, required fields and their acceptable values are built into the ARIES program, so that the officer receives feedback while entering data into the report.  The report cannot be completed unless all required fields are completed using only valid values recognized by the system.

The process is detailed in the following flowchart:
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ARIES
The Indiana State Police is statutorily charged with the responsibility of maintaining the State’s crash records database.  It launched an Electronic Vehicle Crash Reporting System (eVCRS)  in 2003, contracting system operations and management to a private technology firm, Holt, Sheets and Associates.  In April 2007, the second generation of eVCRS became operational, and with its release was renamed the Automated Reporting Information Exchange System (ARIES).
As the database and electronic reporting have matured over the five years since its deployment, electronic crash submissions have increased from 32% to 98%. Additionally, the timeliness of crash report submissions has improved from 8% of reports submitted within 5 days in 2003 to 77% submitted within 5 days in August 2008. 

ARIES provides officers an electronic means to complete the Indiana Officer’s Crash Report form.  It is designed to be faster and more efficient than handwriting reports.  The program uses an expert system template to provide the officer with only the sections of the report that need to be completed for a specific crash.  Some error trapping routines are built in to further reduce errors.  Completed reports are transmitted via a password protected Internet Web portal, aries.in.gov.

The electronic record consists of the original crash report, any supplemental report that adds to a previously submitted original report and supporting documents such as witness statements, crash diagrams and toxicology reports, etc.  Once an original crash report has been submitted to ARIES and accepted is it available to be supplemented.  Examples of data that would warrant a supplemented report would include; results from a pending blood test, a change in medical status of a victim from injured to fatality, a hit and run driver is identified, etc.
Future Development of Electronic Crash Reporting

Improvements in crash reporting made possible by ARIES have resulted in a significant increase in report availability, completeness and accuracy that have dramatically improved the data available for traffic safety analysis.  While it is a tremendous improvement over previous systems, it is not perfect and like any system it will benefit from continuous evaluation and improvement.

The content of crash reports are only as useful as the data entered by the reporting officers.  Therefore, a minimum crash reporting curriculum for law enforcement officers both for basic and in-service training is in development.  This curriculum would focus on critical issues such as accurate location and documentation of road classification as well as the importance of providing supplemental reports after an original crash report is submitted.

The benefits of electronic crash reporting coupled with the fact that less than 6,000 (2‑3%) of crash reports are submitted on paper out of more than 200,000 annually makes it likely that paper reports can be eliminated soon.  The Indiana Traffic Records Coordinating Committee is considering if it would be financially prudent to print a paper report when 97% of crash reports are submitted electronically.  With the availability of computers and internet service at all agencies increasing and a next-generation ARIES crash report that addresses issues of local and national data completeness and quality targeted for release in mid 2009, the elimination of paper crash reports could occur by January 2010.

Database Maintenance

The crash report file data is stored in a relational database where it is made available to users via the Web portal.  Images of the completed reports are also stored where they can be made available for printing.  The crash database was designed to make data from the individual fields on the report available for statistical use at an aggregate level, not just to provide a records management system only for the storage and retrieval of individual reports.  Just about any type of query imaginable can be returned using any combination of elements on the crash report form.
Privatization of Traffic Records

As part of its contract with the State, the manager of ARIES, Holt, Sheets, and Associates was granted the right to sell crash reports and data extracts to interested parties, including insurance companies, attorneys, as well as the general public as part of its compensation package for management of the system.
  Holt, Sheets and Associates deployed a Web site in January 2007 providing on-line access to Indiana crash reports.  This allows anyone anywhere to purchase a crash report on-line for $12.00.  The submitting law enforcement agency is then eligible to receive a reimbursement of $8.00 for each of its reports sold.
Public Agency Use of Crash Data

The ARIES Web portal is used by agencies including, but not limited to the Indiana Department of Transportation (INDOT), Metropolitan Planning Organizations, Bureau of Motor Vehicles and Criminal Justice Institute for traffic safety planning and highway engineering purposes.  It is also utilized by law enforcement for statistical analysis and targeted traffic enforcement planning.  The Web portal provides a pre-defined list of reports the user may run and produce, or there is also the capability to run ad-hoc reporting utilizing the data elements captured on the crash report.

File extracts are free to law enforcement and other traffic safety or highway engineering agencies.  Requests from private entities are made available at a per-record charge.  The Indiana Criminal Justice Institute’s Traffic Safety Division is the central point of control for all data requests.  If the request is determined to be related to traffic safety, ICJI requests the data and it is provided from the database at no charge.  If the request is determined by ICJI to be a private entity request, then a price quote to produce the data requested is provided by the vendor, Holt, Sheets & Associates.
Traffic Safety

ARIES is the primary source of data for human behavior focused statewide crash analysis.  The Center for Criminal Justice Research at the Indiana University Public Policy Institute, produces for ICJI, a collection of the State’s motor vehicle facts and trends covering many different aspects of traffic safety are compiled and published annually.  Fact sheet topics include: alcohol, children, large trucks, light trucks, drivers, motorcycles, occupant protection and dangerous driving.  County profile fact sheets for all 92 of Indiana’s counties are produced as well as a crash fact book which contained statistics, trends and maps of crashes that occur across the state.  These fact sheets can be found under the traffic safety link on the www.IN.gov/cji website.  The ARIES system enables data analysis within the first quarter of each fiscal year where in the past reliable data was not available until much later.

ARIES data drives the Indiana Traffic Safety Plan required by 23 U.S.C. § 402, in the areas of problem identification, establishing performance measures, setting goals, and developing strategies.
Review and analysis of ARIES crash data helps determine what program areas will be addressed.  Using ARIES data, designing and implementing successful traffic safety programs can be achieved dynamically, with ICJI performing data analysis continually through out the year identifying changing or emerging traffic crash issues and trends.
Highway Engineering

From a state and local highway engineering perspective, the strength of ARIES is that it is a nearly complete picture of all crashes regardless of severity, which provides a great deal more information on which to evaluate system performance.  Consideration must be given to the fact that ARIES is an “as submitted by the reporting officer” database and the crash reports it contains are not edited for accuracy after submission.  Further, it is a “Live” database, meaning there is no cut-off for entry or supplementing (augmenting or correcting) of crash reports.  For example, if a law enforcement agency finds that an older crash report has not been transmitted to the database, it can be submitted at any time.  In addition, while most reports are transmitted to the database within five days, some may not be transmitted for several weeks, months or potentially years.  Data records are not always supplemented by the reporting agency, or if they are, not always in a timely fashion.
Mindful of those caveats, INDOT analysts perform many crash analyses looking for patterns that may indicate a need for roadway engineering solutions.  Reduction of severe crash events is central to the mission of the Traffic Safety Office.  By examining not just fatal crashes, which in 2008 account for only about 0.36% of all crashes, but also crashes producing incapacitating injuries, which increases the data sample to about 1.83% of all crashes. Inclusion of all “severe crashes” provides a larger sample and all but eliminates errors that would be introduced if crash reports are not supplemented when a person dies weeks or months after a crash.

Before ARIES, safety performance was measured annually using the Fatality Analysis Reporting System data. Today, INDOT monitors crash data continually, allowing for monthly evaluation of system performance, by comparing a month’s crash performance with the median performance recorded over the previous five years.  This serves as a “barometer” of traffic safety which allows for more rapid recognition of emerging or declining issues.

Crash data also drives identification and measurement of emphasis areas and strategies in the Strategic Highway Safety Plan (SHSP) required under 23 U.S.C. § 148.  The infrastructure-related emphasis areas currently guiding the prioritization and selection of HSIP and HRRR projects include:

•
Improve safety at intersections

•
Reduce bicycle and pedestrian crashes

•
Reduce “High Risk” rural road crashes

•
Minimize the possibility and consequences of leaving the roadway

The Rail-Highway Crossing Safety Program can cross-reference crash reports with Federal Railroad Administration (FRA) rail-highway incident reports to provide additional information which can aid in efforts to address another SHSP identified emphasis area, reducing crashes at railroad crossings.  A crash report on motor-vehicle incidents typically will be available within days of the event via ARIES, while FRA incident reports are not available in as timely a manner. FRA data captures crossing crashes not involving motor vehicles (pedestrian-bicycle) while ARIES typically does not.

Guided by the SHSP, INDOT has established a project selection process for both the Highway Safety Improvement Program and High Risk Rural Roads Program utilizing computer software titled the Hazard Analysis Tool (HAT) developed by Purdue University for INDOT.  The HAT software is used for comparative crash data analysis to identify locations with the greatest safety needs.  The HAT software is also used for the identification of locations to be included in the annual Five Percent Report of locations exhibiting the highest safety needs.  Once identified, candidate projects are further evaluated using HAT to evaluate possible countermeasures with the goal of finding safety improvements that achieve the greatest level of cost-effectiveness.  Project selection can then be made using a scoring process to identify projects with the potential to reduce severe crashes in a cost constrained program.

In addition, the Traffic Safety Office continually conducts “Programmatic Statewide Reviews” to identify emerging issues, trends and areas of consideration for traffic safety.  These reviews are in part to identify safety program opportunities for targeting “low-cost” safety countermeasures that can be applied system wide, as opposed to spot location and short road segment improvement projects.  These programmatic reviews seek, through examination of crash data spatial analysis, locations and particular countermeasures that are used to establish future safety improvement projects. These system reviews are of two basic types:
The countermeasure is pre-identified and crash data analysis is carried out in order to produce a list of cost-effective candidate locations.
Crash data is analyzed to identify “hot spots” or locations overrepresented for particular serious crash types triggering an Engineering Review (safety audit) to determine the most cost-effective countermeasure(s) for the “hot-spot” sites.
Summary

The evolution of Indiana’s traffic crash report system from a slow, labor-intensive paper‑based system to a fast and easily accessible electronic system has contributed to engineering, education, law enforcement, and emergency medical service improvements.  More importantly, it serves as a focal point for multi-disciplinary efforts to reduce the suffering and loss from traffic crashes. A central, stable and reliable source of traffic crash data is the foundation of comprehensive traffic safety efforts both for INDOT and for our local agency partners.
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� � HYPERLINK "http://www.buycrash.com" ��www.buycrash.com� was established in February 2007 for the purpose of sale and distribution of this information and is solely associated with Holt, Sheets, and Associates. 
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